Introduction
Obesity is a global problem. 1 In South Africa, as in many other developing countries, adult women are the most vulnerable group, with a markedly higher prevalence of obesity than men. 1, 2 There is substantiated evidence suggesting obesity as a result of chronic positive energy balance in the form of food energy intake (EI) that is higher than physical activity energy expenditure (PAEE). 3 However, food EI and PAEE (whether reported or measured) may be biased (under-reported, in particular) 4, 5 -to a greater extent in women than in men. 6 What is of concern is that studies suggest that if food EI-reporting bias is not evenly distributed in the population and affects certain nutrients, the interpretation of the relationship between diet and diseases in that population may be altered. 5, 7 As such, identifying the group or groups likely to under-report their food EI and reasons for misreporting may help to understand the relationship between diet and obesity in South African women.
In addition to gender, 6 international researchers have also highlighted factors such as age, 8 socioeconomic status (SES) and education level, 6 ,9,10 body composition, 6 ,11 ethnicity or culture 10, 11 and social desirability 9 as influences of food EI misreporting. Bias in food EI reporting can be measured by the ratio between reported food EI and energy expenditure (EE). 12 EE may be estimated using basal metabolic rate (BMR est ), calculated using Schofield et al's 13 equations, or measured (BMR meas ), using indirect calorimetry 14 or doubly labelled water (DLW). 15 However, the measurement of EE using indirect calorimetry or DLW in a large group of individuals is costly.
Various consultative groups and researchers have proposed guidelines for determining the EI : BMR ratio. For example, in 1985, the Joint FAO/WHO/UNU Expert Consultation on Energy and Protein
Requirements proposed that an EI of 1.55 x BMR was adequate for adults to sustain reasonable health and light activity. Moreover, Goldberg et al and others have recommended a range of EIs from 1.35 to 1.67 x BMR as a plausible ratio for adults in affluent societies to maintain health and lower levels of activity. 12, 15 Subsequently, Black 16 reviewed the evidence supporting various proposed cut-off points in terms of the method used for measuring dietary intake, whether or not resting EE was measured or estimated, and the means by which physical activity levels were determined. In her analysis, she determined the specificity and sensitivity of various
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The current study sought to identify characteristics that may be associated with the misreporting of food energy intake (EI) in urban South The QFFQ was administered by trained registered dieticians. The field worker resource manual used for training the dieticians was prepared by the principal investigator for the current study.
To aid participants in estimating their food portion sizes and food preparation methods, a food portion photograph book (FPPB) 21 was used. The food EI generated by the QFFQ was analysed using the South African Medical Research Council (MRC) Foodfinder 3 software program (WAMTechnology © and MRC RISD, 2001). The total energy (in kJ) and macronutrient intake (in the form of the percentage of total energy derived from dietary fat, added sugar and dietary protein) generated from the analysis was then calculated to express average intake per day.
Energy reporting status (EI : BMR est )
The reported EI in relation to BMR est (EI : BMR est ratio) was calculated for each individual to determine the reporting status of the women. The BMR was estimated using Schofield standard equations. 13 In the current study, an estimated blanketed physical activity level (for light activity) of 1.55 derived from the FAO/WHO/UNU in 1985 was used. This was based on the evidence from a South African study that suggested that urban women engage in light occupational activity. 22 In this regard, the 95% CI were employed for the Goldberg et al 12 and
Black 16 cut-off points with the sensitivity of 0.52 and specificity of 0.99 for under-reporting food EI. As such, in the current study, any EI : BMR est value below a cut-off point of 1.05 represented underreporting. 16 In addition, any EI : BMR est value above 2.28 represented over-reporting. 16 All other participants were considered adequate reporters. 18 The BSQ is a 34-item questionnaire that measures body shape concerns. A BSQ score < 1.23 indicate lower body shape concerns, whereas a BSQ score ≥ 123 indicated higher body shape concerns. Body size dissatisfaction was assessed using the FID index created by determining the difference in the number of silhouettes selected that best represented the participants' current appearance (determined as 'Feel'), and the one the participants thought was their 'Ideal' (the silhouettes they want to look like). A higher FID index score represents greater body size dissatisfaction, whereas a FID index score that approaches zero represents less body size dissatisfaction. The silhouettes used were derived from a set of nine silhouettes by Stunkard et al, 24 ranging from a very thin to very heavy body image.
Statistical analysis
All data were analysed using STATISTICA version 7.0 (StatSoft 
Misreporting of food energy intake
Using the cut-off points of 1.05-2.28 for food EI reporting, it was observed that overall, 26% of the women in this analysis underreported, 64% adequately reported and 10% over-reported their food EI (p < 0.05). When comparing the food EI-reporting status of the three ethnic groups of women, black women under-reported food EI to a greater extent than mixed-ancestry and white women (45% vs 31% and 24%, p < 0.01, respectively).
Food EI-reporting status according to BMI category and ethnicity is presented in figures 1A and 1B. Figure 1A shows that, of the 45% (n = 23) black women who under-reported food EI, only 4% (n = 1)
were within the normal range of BMI, 13% (n = 3) were overweight and 83% (n = 19) were obese. Of the 31% (n = 16) mixed-ancestry women who under-reported food EI, 13% (n = 2) were within the normal range of BMI, 63% (n = 10) were overweight and 24% Matching superscripts represent groups that are significantly different from each other: † p < 0.001: Black women reported higher carbohydrate intake and less fat intake than mixed-ancestry and white women. # p < 0.01: UR reported less fat intake than AR and OR in all ethnic groups. Furthermore, UR reported higher protein intake than AR and OR for the mixed-ancestry women. a p < 0.05: UR reported higher protein intake in black and white women only after adjusting for BMI and age of women. ‡ p < 0.05: Black UR reported less added sugar intake than AR and OR, whereas mixed-ancestry and white UR reported higher sugar intake than OR.
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Reported macronutrient intake according to ethnicity and food EI-reporting status is presented in Table II . Irrespective of food EI-reporting status, black women had higher carbohydrate intake and less dietary fat intake than the other groups of women (all p values < 0.001). These results were independent of age and BMI. Significa nt ethnic differences in reported protein intake were observed only after adjusting for the age and BMI of women. Furthermore, underreporters in all ethnic groups reported less dietary fat and a higher dietary protein intake compared to the adequate and over-reporters (both p values < 0.01). There was a significant interaction effect for ethnicity and food EI-reporting status for reported added sugar intake (p < 0.05). In this regard, black women reported a consistently higher added sugar intake for both adequate and over-reporters than the other groups of women. Black under-reporters also reported less added sugar intake than black adequate and over-reporters. White and mixed-ancestry under-reporters, on the other hand, reported a significantly higher added sugar intake compared to the white and mixed-ancestry over-reporters. These significant differences disappeared after adjusting for the age and BMI of women.
Discussion
The main aim of this study was to identify characteristics in urban In the current study, ethnic background appeared to play a role in the bias of food EI reporting, in that black women were more likely to under-report their food EI than mixed-ancestry and white women.
An explanation for these findings may be that the majority of black South African women in the current study were obese compared to other ethnic groups of women. There is well-established international evidence suggesting that obese women are more likely to underreport their food EI than lighter women. 9 As such, it may seem as if under-reporting is not ethnic-or culture-bound, but only relates to body composition. However, the ethnic differences in food EI reporting have also been observed in other similar international studies.
10,11
The results of the current study regarding ethnic differences in food EI reporting, however, contrast with those of Kimm et al, 11 Previous studies have also suggested that social class is an important risk factor for under-reporting. 5, 11 In the current study, the majority of black women were of a lower social class (based on educational level, household density and asset index scores) than the majority of mixed-ancestry and white women. However, in the current study, educational level and SES did not influence food EI reporting.
Similarly, Harrison et al 10 observed no relationship between food EIreporting status and formal education in Egyptian women.
Misreporting in the current study did not only influence total food EI, but also biased the reporting of macronutrient intake in that under-reporters reported less dietary fat and a higher dietary protein intake than adequate and over-reporters. Similar results have been reported in other international studies. 4, 5 In some of these studies, 2010;23(2) S Afr J Clin Nutr guilt associated with the consumption of food items emphasised in dietary modification interventions as unhealthy -fat in particularhave also been regarded as the drivers of under-reporting this food item in women with higher BMIs. From the current data, researchers were not able to ascertain whether guilt influenced macronutrient reporting. However, all participants who participated in dietary modification interventions directed at losing weight were excluded from the current analysis, reducing the likelihood of this factor confounding the results. However, future research should explore whether guilt influences macronutrient reporting in the South African context, and whether there are any cultural differences that may also be driven by social norms regarding this aspect.
In conclusion, the current study identified a significant group of women who misreported their food EI, based on the cut-off range of 1.05 to 2.28 EI : BMR est . Food EI under-reporting in these women was influenced by body size status and differed according to ethnicity.
Furthermore, food EI reporting influenced macronutrient reporting.
As such, studies designed to explore the relationship between dietary intake and obesity might be confounded by the bias in food EI and macronutrient reporting, compromising interventions aimed at preventing and managing obesity in South African women. 
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